Instruments to assess chronic pain acceptance have been developed and used.
Introduction
Acceptance has become a popular and successful psychosocial variable in explaining adaptation to pain 31, 32, 33, 35, 37, 48, 49 . Likewise, there has been growing interest in acceptance-based and related interventions, such as Acceptance and Commitment Therapy (ACT) 21 or Mindfulness Based Stress Reduction Programs (MBSR) 23 . A recent meta-analysis has shown that these interventions are good alternatives to or may complement traditional therapies in improving mental and physical health of individuals with chronic pain 46 .
Acceptance is a multi-faceted concept that has been defined in different ways. We recognize at least two approaches. One approach stems from behaviorism, and defines acceptance as "… a willingness to remain in contact with and to actively experience particular private experiences" 18 . Within this tradition, McCracken and colleagues 30 started research in chronic pain. Research has identified two core constituents of acceptance: a willingness to experience pain, and the engagement into valued-based life activity despite pain 32, 51, 53 . The other approach originates from self-regulatory theories, in which disengagement from blocked goals and reengagement into new actions is considered as an adaptive way of coping with life dynamics 1, 4, 22, 38 Page | 4 the above mentioned accounts of acceptance. We searched for empirical studies that used acceptance instruments in individuals with chronic pain, and identified the instruments assessing acceptance. Finally, we identified which features of acceptance were reflected in and across instruments. This was achieved by coding items into the categories of our heuristic frame, and by using multidimensional scaling.
Materials and Methods

Search strategy
Studies were collected through a search of the Medline, Psychinfo and Web of Science databases using the search terms 'acceptance' combined with 'chronic pain', and 'questionnaire' or 'assessment' or 'self-report'. We considered all articles published since 1980 until the end date of our search, May 10 th 2012. An initial set of 688 articles was identified.
Inclusion criteria
The following inclusion criteria were used:
1) The study was published as a peer-reviewed article in English language;
2) The study described a questionnaire assessing acceptance of chronic pain or chronic illness. Studies describing measures of coping were only included if acceptance was one of the subscales; and 3) Participants were child, adolescent or adult chronic pain sufferers.
Study selection
The abstracts of the studies as provided in the databases were screened for eligibility. A multiple-stage search strategy was developed, informed by guidance of the Cochrane Collaboration and previous systematic reviews undertaken 10, 11 . The identification of individual studies was limited to those papers being published since 1980. In case these studies used an instrument developed before 1980, this instrument was included. However, this was not the case for any instrument discussed in our review. From the initial set of 688 articles, 409 were recovered after removing duplicates and articles that were published before 1 January 1980. Further, Page | 5 308 articles were removed because they did not fulfil the inclusion criteria (e.g., book chapters, conference papers, student or healthy populations). After screening the fulltext articles, an additional number of 14 articles were excluded. These were mainly studies that included participants with recurrent pain 5 , studies that used (semi-) structured interview techniques 27 , and studies that measured acceptance of stress but not chronic pain or chronic illness 17 . Additionally, the reference sections of the full-text articles were searched to identify other eligible studies or instruments for inclusion. Three additional studies were identified but excluded because they did not entail a measure of acceptance of chronic pain or chronic illness. The final number of studies included was 87. A detailed, schematic overview of the different stages in selecting the studies can be found in Figure 1 .
< Figure 1 about here >
Instrument selection
Out of the 87 articles identified, 18 different instruments had been used. Five of those did not measure acceptance of specifically chronic pain or chronic illness, and were thus not included in the study (e.g., the Acceptance and Action Questionnaire-I) 20 . There were some instruments that were adaptations of previous instruments used in the context of chronic pain. We included a modified version of an instrument as a separate measure when the number of items was changed, or when the content of one or more items was different. To further validate our search, a number of authors of articles describing the development of an acceptance instrument and key researchers whose work was of relevance to the topic of the study, were contacted and asked to identify other instruments suitable for inclusion in the study (see Figure First , note was taken of the full name of the instrument, acronym, basic reference, primary content, relevant subscale(s), and the number of times a measure was used.
Second, we examined the sample for which the instruments initially were developed.
In particular, we were interested in whether an instrument had been developed for individuals with a chronic illness or chronic pain. Third, we analyzed the content of instruments by coding the selected items of the instruments within the categories of our heuristic frame.
In deciding whether to include items, we looked at the initial description of the (sub)scales and whether its items were developed to assess acceptance features.
Out of a total of 209 items across 13 instruments, 154 were included for subsequent analysis. Items were excluded from our analysis on a subscale level. We excluded subscales that were not designed to measure acceptance (i.e., the subscales . Hence, we decided to include all items of those (sub)scales for further analysis. Details on item exclusion can be found in Table 1 . Finally, of a total of 154 items, 42 items were duplicates. The final number of items included was 112.
We developed a standard coding protocol. This protocol was constructed and operationalized in an iterative process. First, we developed a heuristic frame that included all possible features of acceptance. We distributed this frame amongst senior experts working in the field of acceptance of chronic pain, and invited them to provide feedback. Hereafter, the frame was adapted and we developed a coding protocol. Subsequent versions of the heuristic frame and coding protocol were discussed among authors and research collaborators. We tested the interpretability of our heuristic frame, by a priori creating sample items for each category of the coding protocol. These were piloted amongst a few research collaborators and led to a further adaptation of the categories. Discussion was repeated until a consensus amongst the authors was reached. In sum, the coding protocol consisted of eight categories. All eight categories and sample items per category are presented in the Appendix.
Two raters (EL and LC) independently coded the items. Items were coded with respect to their primary content, independent from reverse-coding transformations during the computation of (sub)scale scores. Raters were provided with the items, a coding sheet and a coding manual explaining the procedure. A soft clustering method was used, in which each specific item was allowed to be classified in several categories. For each item, raters distributed a total of ten points over the eight possible categories. For example, an item could be given a total of 10 points on the category "controlling pain" and 0 points on the other categories. Another item could be given 5 points on the category "engagement in activities other than pain control", 5
points on the category "pain costs", and 0 points on the remaining categories. In doing so, we avoided high rates of no fit-items as many items may contain elements of different categories. An additional advantage of soft clustering is that it produces scores that are more amenable to data-analytic strategies (e.g., factor analysis, multidimensional scaling) when compared to forced-choice procedures, which allow each item to be classified in only one specific category. Each rater coded all items. Table 1 presents a summary of instruments included in the study, their authorship, description of general content, number of items, development population, and the number of times used.
Results
Instrument characteristics
Of the total of 13 instruments, ten were specifically developed for use in chronic pain populations and three for use in chronic illness populations (i.e., Illness
Cognition Questionnaire (ICQ) 12 , Acceptance of Illness Scale (AIS) 14 , and Medical
Coping Modes Questionnaire (MCMQ) 13 ). The latter three instruments had at least one psychometric evaluation in a sample of individuals with chronic pain.
The most frequently used instrument (in 57 of the 87 articles), is the 20-item Chronic Pain Acceptance Questionnaire (CPAQ-A) 29 and the 8-item Chronic Pain Acceptance Questionnaire (CPAQ-8) 16 appeared to be less frequently used. Another frequently used instrument (in 10 out of the 87 articles) is the Illness Cognition Questionnaire (ICQ) 12 . This instrument has been developed for use in individuals with chronic illness, and consists of three subscales, of which one measures acceptance.
All other instruments were rarely used.
< Table 1 about here >
Inter-rater agreement
Agreement between raters was calculated by noting exact consensus between raters (i.e., an exact distribution pattern of a total of 10 points across eight categories). Summing exact consensus scores over all items yielded a general agreement score. We found exact agreement for 59 of the 112 items (53%). The main differences in coding were related to the extent to which items were judged to be "unclear" (15/112; 13.4%), the extent to which items were judged to have "no fit"
(9/112; 8%), the choice between categorizing an item as either "controlling pain" or "pain costs" (9/112; 8%), and the choice between categorizing an item as either "disengagement from pain control" or "pain willingness" (8/112; 7%).
For each instrument, we identified the items that yielded the same scores for both raters, i.e. the exact distribution of points assigned across the eight categories.
Whenever this was the case, a score of 1 was given. A score of 0 was given in case of any difference between the scores. We then summed the consensus scores of all items of a given instrument. Agreement percentages were calculated by weighting the sum with the total number of items of the respective instrument, multiplied by 100. Table 2 shows agreement percentages for each of the acceptance instruments.
Seven out of ten instruments showed average to high agreement scores. The strongest agreement scores were found for the CPAQ-A, AIS, and AIS-P, followed by the CPAQ-20 . Both the original and 8-item version of the CPAQ showed moderate agreement. Moderate agreement was also found for the PASOL . For the remaining six instruments, i.e. BPCI, PIPS, MCMQ, BPRI, BPCI-II, and ICQ, agreement scores were below average.
Of note is that high "exact" agreement ratings are difficult to obtain with our procedure, as described above: raters have to code items in the exact same manner.
Exact agreement calculations are very sensitive to difference between raters, even the smallest. So, although reliability may seem low at first, this does not necessarily mean that there are major coding differences. Therefore, we also calculated whether the mean difference of points assigned across all categories differed between the two raters. We found no statistically significant difference between the raters on the total points assigned over categories, F(7,216) = 1.16, p =.326. Furthermore, we looked at whether the raters differed in points assigned for each category separately. For example, does rater one assigned a similar amount of points to "pain willingness" as rater two. We used Spearman correlations because our data were not on an interval level (there was non-continuous variation in points assigned to a category) 15 .
Associations between raters were significantly positively associated for all eight categories, i.e. "disengagement from pain control", r s =.43, p<.001; "pain willingness", r s =.58, p<.001; "engagement in activities other than pain control", r s =.74,p< .001;
"controlling pain", r s =.80, p<.001; "pain costs", r s =.79, p<.001; "pain benefits", r s =.81, p<.001; "unclear", r s =.20, p = .032; "no fit", r s =.35, p<.001. These analyses indicated that raters rank-ordered the items in a similar manner within each category. In order to reach consensus, difficulties and observed differences were discussed among raters. In subsequent analyses, we used the data set as obtained after consensus between the two raters.
Instrument content
For each item, we noted the distribution of points of each item over the eight main categories, i.e. three acceptance and five additional categories. For each instrument, we then summed all points of a specific category over all its items, and divided this by the total points assigned (number of items x 10). This score multiplied by 100 produced percentages reflecting the degree to which the items of an instrument covered each of the eight categories (see Table 2 ).
Acceptance. Overall, we found that most instruments were classified for a significant part in the acceptance categories of our heuristic frame. The highest percentages were noted for the BPCI (60%), CPAQ-A (55%), and CPAQ-20 (53.5%).
Low to very low percentages were noted for the BPCI-II, MCMQ, AIS, AIS-P, and PIPS. The only two instruments that had equal high, albeit moderate percentages of items within the three acceptance features , i.e. "disengagement from pain control", "pain willingness", and "engagement in activities other than pain control", were the original CPAQ and the PASOL. A significant amount of instruments had moderate to high percentage of items within the category "engagement in activities other than pain control". This was especially the case for the CPAQ-20, CPAQ-A and CPAQ-8.
Noteworthy, the categories "disengagement from pain control" and "pain willingness"
were underrepresented across instruments.
Additional categories. Items of a considerable amount of instruments were to a large extent classified within the category "controlling pain" (e.g., CPAQ-34, CPAQ-20, CPAQ-A, CPAQ-8, BPCI, BPCI-II, BPRI, PASOL, and PIPS). All items of one instrument (AIS-P) and almost all items of two instruments (AIS, MCMQ) could not be classified within the acceptance categories. Items of the AIS and AIS-P were to a large extent classified within "pain costs" (e.g. "Because of my illness, I miss the things I like to do best" (AIS); or "My pain makes me feel useless at times" (AIS-P)).
Also the PIPS was classified to a great extent within "pain costs" (35%). Items of the MCMQ were mainly classified within "no fit" (e.g., "How often do you feel that you don't care what happens to you?" (MCMQ)). An instrument that was strongly represented within the category "unclear" was the ICQ (50%) (e.g., "I can handle the problems related to my illness", or "I can cope effectively with my illness").
< Table 2 about here >
Multidimensional Scaling
The Multidimensional Scaling Solution. Multidimensional Scaling (MDS) was used to identify underlying dimensions of the obtained data. MDS represents the items in a geometrical configuration of points in such a manner that highly similar items are placed close to each other, and items with low similarity are placed at a greater distance from each other. We used the isoMDS command available in R 39 which implements one form of non-metric multidimensional scaling 47 .
To avoid numerical problems with identical cases, a small amount of fuzz (normally distributed noise with standard deviation equal to 0.001) was added to the data before the analysis. The MDS-analyses produced solutions in one to ten dimensions. The scree plot (see Figure 2 ) showed a stress elbow at two dimensions, with an observed value of 0.25, accounting for 75% of the variance in the obtained data set. As such, a three-dimensional solution would fit our data better, with an observed value of 0.14, accounting for 86% of the variance. However, the utility of this, rather rough guideline has been questioned over time (BPRI); and "I would do anything to be without pain" (PASOL). Items seem to reflect a dimension ranging from 'pain willingness' to 'controlling pain'.
Discussion
We investigated which features of acceptance are reflected in instruments that assess acceptance of chronic pain. We found a diversity of acceptance instruments available for use. Of importance to this study was the extent to which items were classified within categories that we identified as key constituents of acceptance (i.e., "disengagement from pain control", "pain willingness", and "engagement in activities other than pain control").
The extent to which the different features of acceptance are represented in instruments varied. The original version of the CPAQ and PASOL had items on all acceptance features. Across instruments, items reflecting the "engagement in activities other than pain control" were best represented. Least represented were items reflecting the "disengagement from pain control" and the "pain willingness". Of note, some instruments had many items on the additional categories that do not represent acceptance. Items reflecting "controlling pain" were overrepresented in instruments. The ICQ had many items that were considered "unclear" in content. The PIPS and AIS had many items that were indicative of "pain costs". However, this acceptance feature did not emerge as a distinct component that was assessed among the instruments.
Although our data showed that "engagement in activities other than pain control"
and "pain willingness" are two key features of the items that measure acceptance, not many instruments appeared to simultaneously assess these features. Some instruments did not cover any of these two features (i.e., AIS-P underrepresented. We may ponder on the idea whether these modifications still measure acceptance, or, at least, the same notion of acceptance.
A further finding of our study was that many items of acceptance instruments often reflect the reverse of acceptance. This is well illustrated by our multidimensional scaling, which revealed two dimensions. One dimension consisted of "pain willingness" and "controlling pain" as endpoints. The other dimension consisted of "engagement in activities other than pain control" and "pain costs" as endpoints. Our study confirms that "pain willingness" is measured in many instruments (e.g., CPAQ-34, CPAQ-20, CPAQ-A, CPAQ-8, BPCI-II, and BPRI) by reverse-coding items that represent attempts to control pain. At the same time, "engagement in activities other than pain control" seems to be sometimes measured by items that represent the counterpart of the extent to which pain interferes with activities (pain costs, or disability; e.g., CPAQ-34, CPAQ-20, CPAQ-A, CPAQ-8). Some problems may emerge from this approach. First, it may distract clinicians and researchers from the actual construct that is at stake. For example, attempts to avoid or control pain, but not willingness to experience pain, will easily be framed within a fear-avoidance model 6, 50 . Second, it may lead to spurious correlations with particular outcomes.
Although it may go unnoticed, it is not surprising to find negative correlations between pain willingness and avoidance of pain. Also problematic is the idea that negative correlations between engagement and disability may become spurious. Some of the items of acceptance instruments may simply be the opposite of disability.
Consequently, correlations between measures of acceptance and disability obtained in studies may be inflated.
This study has some implications. First, we have to be cautious in using instruments for clinical and research purposes. Some questionnaires do not, or only to a small degree, assess key constituents of acceptance (e.g., AIS, AIS-P, MCMQ).
Second, we should consider relabeling some (sub)scales in a manner that matches the content of their items. As long as the majority of items of a "pain willingness"
subscale are reverse-coded, we suggest this scale to be labeled "pain control". The situation may change when the percentage of reverse-scoring items substantially drops. Third, according to behavioral analysis 18 , acceptance has been described to 30 subsequently examined the factor structure of the original 34 -item pool. They found evidence for a three-factor structure constituting of the subscales (1) Engaging in normal life activities (10 items); (2) Recognizing that pain may not change (4 items); and (3) Needing to avoid or control pain (8 items). A fourth factor, 'Believing that controlling thoughts controls pain' (5 items), was identified. These items were found to be divergent from the overall construct of acceptance and were excluded from scale calculation. The scoring procedure described by Geiser (1992) did not include these five items either. , PCA showed a solution with 3 factors that were labeled "Pain Management Strategies", "Pain Acceptance" and "Awareness and Values-Based Action". The latter factors were subsequently combined and labeled "Psychological Flexibility". Because of the purpose of this study, we will specifically focus upon the items that originally belonged to the factor "Pain Acceptance", i.e. items 2, 4, 7, 11, 17 and 24. c Since items were originally generated out of a pool of items (36) reflecting a mix of avoidance, cognitive fusion, acceptance, and values orientation, we decided to include all items in the analysis. According to Crombez and colleagues 7 , each of the subscales can be used in isolation, or an assimilative compound score can be calculated by summing the scores of the 'Solving Pain' subscale and the reverse scores of both the 'Meaningfulness of Life Despite Pain' and 'Acceptance of the Insolubility of Pain' subscales. As such, the 'Solving Pain' subscale, as a correlate of control-based responses (assimilation) might entail some similarities with an unwillingness to experience pain, reversed to the acceptance-related responses (accommodation) of the other two subscales. Therefore, we opted to include the items of the 'Solving Pain' subscale into our analyses. The 'Belief in a Solution' might be perceived of as a determinant of an individual's assimilative responses to pain. Therefore, we chose to include those items as well. 
